SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Akio Abe, a citizen of 
Japan residing at Kawasaki, Japan, and Kazuya Sasaki, a 
citizen of Japan residing at Kawasaki, Japan have invented 
certain new and useful improvements in 

OPTICAL COMMUNICATION DEVICE 

Of which the following is a specification:- 
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TITLE OF THE INVENTION 

OPTICAL COMMUNICATION DEVICE 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to an 
optical communication device, particularly, to an 
optical communication device connected to an optical 
transmission line for optoelectronic conversion of 
10 signals. 

2 . Description of the Related Art 
Optical communication devices of the 
related art have been disclosed, for example, in US 
Patent 5,875,047 (hereinafter, referred to as 

15 reference 1) and US Patent 5,537,737 (hereinafter, 
referred to as reference 2) . 

FIGs. lA and IB show a plan view and a 
bottom view respectively of an example of an optical 
communication device of the related art disclosed in 

20 reference 1. This device is a so-called receptacle- 
type optical module not including an optical fiber 
cord. In FIGs. lA and IB, a co-axial LD (Laser 
Diode) module 10 has leads 11a through lid. On a 
printed board 12 and at a distance away from an end 

25 thereof, lands 14a through 14d are arranged in a row, 
and the ends of leads 11a through lid are directly 
connected to lands 14a through 14d, respectively. 

FIG. 2 shows a side view of an example of 
an optical communication device of the related art 

30 disclosed in reference 2. In FIG. 2, a lead 21 of a 
co-axial LD module 20 is planarized. The co-axial LD 
module 20 is held in a recess 23 formed in a base 22, 
and the planarized lead 21 is connected to a land 27 
provided on a printed board 26 by a bonding wire 25. 

35 In the device of the related art shown in 

FIGs. lA and IB, however, because land 14a through 
14d are arranged at a certain distance away from an 
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end of the printed board 12, leads 11a through lid 
are long, and inductances of leads 11a through lid 
increase. Because of this, the pulse shapes of main 
signals lose sharpness when supplied to the co-axial 
5 LD module 10 via any one of leads 11a through lid, 
and therefore the high frequency characteristics of 
the device are degraded. As a solution to this 
problem, a correction circuit of pulse shape 
degradation of the main signals may be included, but 

10 this increases the size of relevant circuits. 

In the device of the related art shown in 
FIG. 2, because of the limitation of the outer shape 
of the apparatus for wire bonding, the portion of 
the lead 21 to be planarized has to be set at a 

15 position away from the co-axial LD module 20, and 
therefore, lead 21 becomes long. Further, in order 
to prevent disconnection, the bonding wire 25 has to 
be made a loop-shaped one, resulting in a long 
bonding wire 25. Because the bonding wire 25 is 

20 rather thinner than lead 21, its associated 

inductance increases, and again the problem occurs 
that pulse shapes of main signals lose sharpness 
when supplied to the co-axial LD module 20, and the 
high frequency characteristics of the device are 

2 5 degraded. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present invention to solve the above problems of the 
30 related art. 

A more specific object of the present 
invention is to provide an optical communication 
device able to limit degradation of pulse shapes of 
main signals and high-frequency characteristics of 
35 the device. 

To attain the above object, according to a 
first aspect of the present invention, there is 
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provided an optical communication device comprising 
a printed board, a co-axial laser diode module 
connected to the printed board, a plurality of main 
signal leads on the co-axial laser diode module, an 
5 auxiliary signal lead on the co-axial laser diode 
module, and a plurality of lands on the printed 
board and connected to the main signal leads and the 
auxiliary signal lead, wherein the lands connected 
the main signal leads are arranged in proximity to 

10 an end of the printed board, and the land connected 
to the auxiliary signal lead is situated farther 
away from the end of the printed board than the 
lands connected the main signal leads. 

According to the above invention, the 

15 lengths of the main signal leads can be shortened, 
enabling suppression of degradation of pulse shapes 
of the main signals and high-frequency 
characteristics . 

Preferably, in the optical communication 

20 device, the land of the printed board connected to 
the auxiliary signal lead of the co-axial laser 
diode module is enclosed in an insulating material, 
and the lands connected to the main signal leads of 
the co-axial laser diode module are enclosed in the 

25 insulating material except for their sides at the 
end of the printed board. 

According to the above invention, it is 
possible to prevent circuit shorting between the 
land of the printed board for connecting the 

30 auxiliary signal lead and the lands of the printed 
board for connecting the main signal leads. 

Preferably, in the optical communication 
device, the co-axial laser diode module is arranged 
so that the main signal leads are in proximity of 

35 the printed board. 

According to the above invention, lengths 
of the main signal leads can be shortened, enabling 



- 4 - 



suppression of degradation of pulse shapes of the 
main signals and high-frequency characteristics. 

These and other objects^ features, and 
advantages of the present invention will be more 
5 apparent from the following detailed description of 
the preferred embodiments given with reference to 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 Figs . lA and IB are a plan view and a 

bottom view, respectively, of an example of an 

optical communication device of the related art; 

Fig. 2 is a side view of another example 

of an optical communication device of the related 
15 art; 

Fig. 3 is a plan view of an embodiment of 
an optical communication device related to the 
present invention; 

Fig. 4 is a front view of the embodiment 
20 of the optical communication device related to the 
present invention ; 

Fig. 5 is a bottom view of an LD module; 

Fig. 6 is a plan view of a printed board 
of the related art; 
25 Fig. 7 is a plan view of an example of a 

printed board according to the related art; 

Fig. 8 is a plan view of a printed board 
of the present invention ; and 

Figs. 9A-9B and 9C-9D are views showing 
30 simulation results of optical communication devices 
of the present invention and the related art, 
respectively . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



35 



Below, preferred embodiments of the 
present invention will be explained with reference 
to the accompanying drawings. 
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FIG. 3 is a plan view of an embodiment of 
an optical communication device 2 8 according to the 
present invention, and FIG. 4 is a front view of the 
optical communication device 28. Note that FIG. 3 
5 shows the device before forming the leads, while FIG. 
4 shows the device after forming the leads. 

In FIG. 3 and FIG. 4, a printed board 32 
and an LD (Laser Diode) module 34 are mounted on a 
lead frame 30 having a number of leads 30a. The LD 
10 module 34 includes an LD package 38 having a laser 
diode, lenses and others, and a ferrule assembly 40 
fixed on the LD package 38. 

The ferrule assembly 40 is comprised of a 
metal member 42 having a bore, a zirconia capillary 
15 44 fitted into the bore of the metal member 42, and 
an optical fiber fitted into the zirconia capillary 
44. 

The lead frame 30 has an opening 31, and a 
portion of the LD package 38 of the LD module 34 is 

20 inserted into the opening 31. . The LD module 34 is 
mounted on the lead frame 30 by welding the metal 
member 42 of the ferrule assembly 40 to the lead 
frame 30, Further, a driver IC (Integrated Circuit) 
36 is mounted on the printed board 32 to supply main 

25 signals to the LD to drive it. 

As shown in the bottom view in FIG. 5, the 
LD module 34 is comprised of main signal leads 50 
and 51, and an auxiliary signal lead 52. The driving 
signal of the LD is supplied to the main signal 

30 leads 50 and 51, and the auxiliary signal lead 52 is 
a lead of a PD (photo diode) held in the LD package 
38 and used for monitoring. The main signal lead 51 
is set at a common potential, and is commonly used 
by the main signals and the output of the auxiliary 

35 signal of the photo diode. 

As shown in FIG. 5, the LD module 34 is 
arranged in such a way that the main signal leads 50 
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and 51 are brought in close proximity to the printed 
board 32, and the auxiliary signal lead 52 is 
arranged at a distance away from the printed board 
32 . 

5 In a printed board 62 of the related art, 

as shown in FIG. 6, lands 64a through 64c are 
arranged in a row at a distance L away from an end 
62a of the printed board 62/ and insulating resist 
ink 65 (the hatched area) is coated around lands 64a 

10 through 64c. With such a printed board 62, as lands 
64a through 64c are separated from the end 62a, 
leads 61a, 61b and 61c are long. 

In order to shorten the lengths of these 
leads, as shown in FIG. 7, a method might be 

15 conceived to bring lands 74a through 74c in a row 
closer to the end 72a of the printed board 72. But 
in this case, it is difficult to coat the resist ink 
75 (the hatched area) of a finite thickness up to 
the end 72a of the printed board 72. The resist ink 

20 75 functions as walls to prevent a thermal setting 
conductive adhesive agent for bonding lands 74a 
through 74c with leads 71a through 71c, respectively, 
from leaking out to the surrounding of these lands. 
Therefore, without the resist ink 75 being coated on 

25 the printed board 72, circuit shorting may take 

place between lands 74a and 74b, or lands 74b and 
74c. 

To solve this problem, in the present 
invention, as shown in FIG. 8, lands 45a and 45c are 

30 brought closer to the end 32a of the printed board 
32, and the land 45b is set at a distance L away 
from the end 32a and between lands 45a and 45c. The 
main signal leads 51 and 50 are connected to lands 
45a and 45c with a thermal setting conductive 

35 adhesive agent or a solder, and the auxiliary signal 
lead 52 is connected to land 45b also by a thermal 
setting conductive adhesive agent or a solder. 
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Lands 45a and 45c are enclosed in the 
resist ink 46 (the hatched area) having a certain 
thickness except for their sides at the end 32a, 
while land 45b is completely enclosed in the resist 
5 ink 46. In this case, even if the thermal setting 
conductive adhesive agent or solder leaks out more 
or less from lands 45a and 45c to the end 32a of the 
printed board 32 not coated with the resist ink 46, 
since lands 45a and 45c are largely separated, 

10 circuit shorting will not happen there. In addition, 
because the land 45b is away from the ends 32a by a 
distance L, and enclosed by the resist ink 46, 
shorting will not happen between lands 45a and 45b, 
or lands 45b and 45c. 

15 Further, because lands 45a and 45c for 

connecting the main signal leads 51 and 50 are 
brought in proximity to the end 32a of the printed 
board 32, and furthermore, because the LD module 34 
is arranged so that the main signal leads 51 and 50 

20 are very close to the printed board 32, lengths of 
leads 50 and 51 can be shortened. Accordingly, 
degradation of pulse shapes of the main signals and 
high-frequency characteristics can be suppressed. 
Note that even though the auxiliary signal lead 52 

25 is somewhat long, the monitor output of the 

photodiode is not degraded too much and there is not 
any problem in practical use . 

FIGs. 9A through 9D are views showing 
simulated eye-patterns of optical communication 

30 devices of the present invention and the related art, 
respectively . FIG . 9A shows an eye-pattern under an 
ideal condition of the optical communication device 
of the present invention in which leads 50 and 51 
are shortened. FIG, 9B shows an eye-pattern under a 

35 bad condition of the optical communication device of 
the present invention in which leads 50 and 51 are 
shortened. Note that an eye-pattern indicates zero 
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signal identification errors and thus good 
characteristics when the eye^pattern is located 
within the area between the top and bottom 
rectangles and the hexagon at the center. So, the 
5 eye-patterns in both FIG. 9A and FIG. 9B have 
certain margins, indicating that good 
characteristics are obtained. 

In contrast, FIG. 9C shows an eye-pattern 
under an ideal condition of an optical communication 

10 device of the related art in which leads 61a and 61c 
are long. As shown in FIG. 9C, the upper part of the 
eye-pattern is close to the top rectangle and 
sufficient margin cannot be obtained. FIG. 9D shows 
an eye^pattern under a bad condition of the optical 

15 communication device of the related art in which 

leads 61a and 61c are long. As shown in FIG. 9D, the 
upper part of the eye-pattern overlaps with the top 
rectangle and the desired characteristics cannot be 
obtained. 

20 Note that the resist ink 46 corresponds to 

the insulating material in the claims . 

While the invention has been described 
with reference to specific embodiments chosen for 
purpose of illustration, it should be apparent that 

25 the invention is not limited to these embodiments, 
but numerous modifications could be made thereto by 
those skilled in the art without departing from the 
basic concept and scope of the invention. 

Summarizing the effect of the invention, 

30 according to the present invention, lengths of the 

main signal leads can be shortened, thereby enabling 
suppression of degradation of pulse shapes of main 
signals and high-frequency characteristics of the 
device. In addition, it is possible to prevent 

35 circuit shorting between the land of the printed 

board for connecting the auxiliary signal lead and 
the lands of the printed board for connecting a 
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plurality of main signal leads. 

This patent application is based on 
Japanese priority patent application No. 2002-246839 
filed on August 27, 2002, the entire contents of 
5 which are hereby incorporated by reference. 



